Microcirculatory responses in cat sartorius muscle to hemorrhagic hypotension.
The purpose of this study was to examine changes in the microcirculation that might explain the rise in vascular resistance during hemorrhagic hypotension. Diameter and red blood cell velocity of microcirculatory vessels in exteriorized cat sartorius muscles were studied during 4 h of hemorrhagic hypotension at 60 mmHg. During hypotension, vascular resistance of the muscles rose approximately 70% while calculated volume flow in arterioles and venules fell to about the same degree. Average red blood cell velocity for all capillaries showed a comparable decline. Red blood cell flow stopped in approximately 60% of capillaries, but the extent of stoppage varied greatly among capillary fields. Arterioles larger than 45 microns constricted 9-29%, with the largest arterioles showing the greatest constriction. Arterioles smaller than 45 microns dilated 34-56%, with the smallest arterioles showing the greatest dilation. Venular diameter did not change with hemorrhage. The predominance of arteriolar dilation, especially in the later stages of hypotension, should lead to a fall in vascular resistance of the muscle. This effect may be offset by constriction of arteries outside the microcirculatory field observed and blockage of capillaries or venules by formed elements.